Nondiffusional release of allergens from pollen grains of Artemisia vulgaris and Lilium longiflorum depends mainly on the type of the allergen.
Upon contact with a wet surface, mature pollen grains hydrate and release proteins including allergens. Knowledge of the release mechanism of allergens that are mainly localized intracellularly may allow the design of strategies for inhibition of allergen release and the consequent sensitization process. An improved pollen chromatography was performed with Artemisia vulgaris and Lilium longiflorum pollen. Using three elution media of different pH, osmolality and salt concentration mimicking various types of wet surfaces, the time-dependent elution profiles of total protein, a cell wall-bound acid phosphatase activity (acPase), allergenic (profilin, Art v 1) and nonallergenic molecules (14-3-3 protein, actin) were monitored. The release kinetics of total protein and cell wall-bound acPase followed an exponential decrease in both pollen species indicating a diffusion-based protein release, whereas the elution profiles of profilin, Art v 1 and 14-3-3 protein showed nondiffusion characteristics. No general dependence on pH, osmolality or salt concentration of the elution media was observable in the elution profiles. Under the applied conditions, actin was not released indicating that the pollen grains remained intact during the elution. The elution profiles of pollen allergens indicated that substantial amounts of these proteins do not diffuse from the cell wall or are released from intracellular compartments during imbibitional leakage. Instead, a mechanism seems to operate that involves translocation from the pollen cytoplasm to the extracellular environment by crossing an intact plasma membrane. Such a mechanism would probably allow the use of pharmaceuticals for inhibition of allergen release.